Background General practitioner (GP) records are increasingly being used as sources of information on potential confounders such as smoking use and alcohol intake in epidemiological studies. The aim of this study was to assess the accuracy of GP records on smoking use and alcohol intake compared with data from patient questionnaires.
Introduction
General practitioner (GP) records are often used as a source of data for epidemiological studies. For example, a number of studies have been carried out using the United Kingdom general practice research database. 1 These studies may require data on smoking status or alcohol use, either as exposure variables in their own right, or as potential confounders. 2 Although some work has been done looking at the accuracy of clinical diagnoses in GP records, 1 little has been done on the accuracy of the recording of lifestyle information in the GP record. In the Oxford arm of a multi-centre post-marketing surveillance study of omeprazole, data were obtained on smoking status and alcohol use of patients by both postal survey and review of the GP record. This provided the opportunity to explore the degree to which the two datasets were in agreement.
Methods
During 1993-1994, all computerized general practices in Oxfordshire were invited to take part in a post-marketing surveillance study of proton pump inhibitors. 3 Forty-two (58 per cent) practices agreed to take part. These practices identified 1102 patients who had been prescribed proton pump inhibitors. Eight hundred and ninety-two (81 per cent) patients gave written consent to be included in the study. These patients were sent a postal questionnaire with up to two reminders, which included questions about current and past use of alcohol and tobacco. The questions were the same as had been used in a previous survey of healthy lifestyles carried out in the Oxford region (see Table 1 ). 4 Two years later, during 1995-1996, the GP records of these patients were reviewed, and information including alcohol and tobacco use was abstracted. A research nurse looked at both the computer record and the most recent recording of lifestyle in the patients' case notes. If the computer record disagreed with the case note, then whichever had been amended most recently was used. If patients were recorded as 'non-smokers' as opposed to ex-smokers or never smokers, then the research nurse looked back in the record for any previous mention of smoking. If there was evidence that the 'nonsmoker' had been a smoker in the past, then they were coded as ex-smokers. Otherwise, they were coded as 'never smokers'. Where patients had died, the notes were requested from the Family Health Services Authority. Agreement between the two datasets was assessed by calculation of the k statistic. 
Results
Four hundred and eighty-two (54 per cent) patients were female. The mean age of the study population was 62 years (SD 15.8). A total of 804 (90 per cent) patients returned postal questionnaires, and a research assistant reviewed the GP records of 858 (96 per cent) patients. The commonest reason for failure to review the GP record was that the patient had changed practice.
Smoking status
Information on smoking status from the two data sources is summarized in Table 2 . Every patient who returned a questionnaire provided some information about their smoking status. However, there was no information on smoking status in 206 (24 per cent) of the GP records that were reviewed. The most striking difference between the two sources of data is that many of the patients who had described themselves as exsmokers in the postal survey were classified from their GP record as being 'never smokers'. Allowing for patients for whom no data were available, a higher proportion were classified in the GP record as being current smokers (160/ 652; 24.5 per cent) compared with the way in which patients described themselves in the postal questionnaire (137/804; 17 per cent). Agreement between the two data sources was moderate (k = 0.50, based on 549 cases in which patients could be classified into one of four groups (never smoker, ex-smoker, current smoker -1-15/day or Ն16/day) in both datasets).
Alcohol use
Information on use of alcohol from the two data sources is summarized in Table 3 . No data were available from 317 (37 per cent) of the GP records that were reviewed or from 18 (2 per cent) of the questionnaires that were returned. Allowing for missing data, the proportions of patients classified as nondrinkers were similar (26 per cent) in the two datasets. Most patients in each dataset were classified as light drinkers (up to 20 units/week). Agreement between the two data sources was again only moderate (k = 0.53, based on 441 cases in which patients could be classified into one of three groups (never drinker, current drinker -up to 20 units/week or Ն21 units/ week) in both datasets).
Discussion
The observed agreement between the two datasets was only moderate for both smoking status and use of alcohol. There was evidence of a systematic difference in classification of smokers, but not with regard to classification of alcohol use. The disagreement on smoking status suggests that the GP record is not good at discriminating between never smokers and exsmokers. Neither of these groups need advice or assistance to stop smoking, so from the perspective of general practice, it may not be considered important to distinguish between the two. From an epidemiological perspective, risks of disease tend to be different in never smokers and ex-smokers, although the distinction is much less important than that between nonsmokers and current smokers. 6 Data from the postal questionnaire were more complete than from the GP record, despite the lower response rate (90 vs 96 per cent). The questionnaire response rate was high as it was sent to patients who had already given written consent to be included in the study. The higher proportion of current smokers identified in the general practice records suggests that the GP might preferentially record smoking status in people who are known to be smokers. Proportions of current drinkers were similar in both datasets, so there is no suggestion of preferential recording with regard to use of alcohol.
Data on smoking status were available in 74 per cent of the GP records, and data on alcohol use in 63 per cent. This may over-represent the extent to which such data are obtainable in general practice as a whole, as the GP might be more interested in the lifestyle of patients suffering from gastro-intestinal disease compared with those who are healthy. Nevertheless, these proportions seem to represent an improvement over recent years. An audit of 24 practices in Grampian during 1988 found that 56 per cent of records contained information on smoking habit and 31 per cent on alcohol consumption. 7 A study carried out in Oxford between 1979 and 1984 found that introduction of a primary care facilitator was associated with an increase in recording of smoking habit in the GP record from 21 per cent to 49 per cent. 8 
Limitations of the study
One reason for the only moderate agreement between the two data sources might be the two-year delay between completion of the patient questionnaire and review of the GP record, during which time patient lifestyle might have changed. Over this time, patients may have cut down on their smoking or alcohol as a result of GP advice, or in an effort to improve their gastrointestinal symptoms. Alternatively, they may have found that omeprazole provided them with sufficient symptomatic relief that they were able to drink and smoke more than previously. However, this is unlikely to account for the classification of 111 ex-or current smokers in the patient questionnaire as never smokers in the GP record. Although it is conceivable that the most recent ascertainment by the GP of smoking status might have preceded the questionnaire, and that the patient might have started smoking in the interim, this could only explain a tiny proportion of the misclassification given that 90 per cent of adults start smoking before the age of 18, 9 and the mean age of this study population was 62. Whether or not the moderate agreement between the two data sources is due to genuine changes in lifestyle over time or to inaccuracies of the GP record, our study highlights some potential limitations of GP records as a data source for epidemiological studies. If the source of the disagreement is the delay between completion of the patient questionnaire and review of the GP record, then this would suggest that abstraction from the GP record at a single point in time might be an imprecise method of measuring lifestyle of patients.
The date at which the most recent entry was made in the GP record with regard to smoking and alcohol status was not collected. If the GP record had not been amended for several years, then this might account for the discrepancy between the two data sources. However, in an epidemiological investigation using GP records, the investigator will use the best data that are available. Our assessment of the accuracy of the GP record therefore reflects this 'real world' situation. A third issue is the generalizability of our findings. There are two points to consider here: the representativeness of the practices and of the patients. The practices were computerized (which was true of 90 per cent of Oxfordshire practices at that time), and self-selected in that they agreed to take part in the post-marketing surveillance study. As such, they are likely to be similar to other practices that would agree to take part in epidemiological research. The patients all had gastro-intestinal symptoms that were treated with omeprazole. As both smoking and alcohol are related to gastro-intestinal disease, it is likely that the recording of lifestyle in these patients will be better than in those of all patients in the practices. Thus, both considerations would tend to suggest that the data on smoking and alcohol use observed in our study are likely to be more complete and more accurate than those of 'typical' patients in general practice.
Patient reporting of use of tobacco and alcohol is not a 'gold standard' against which GP records can be judged. Responses to postal questionnaires are prone to under-report alcohol use as compared with personal interview, 10 and some current smokers on the basis of serum cotinine levels report themselves to be non-smokers. 11 Nevertheless, this study suggests that data from GP records on smoking status and alcohol use are incomplete and subject to some misclassification. Whether this error is of practical significance will depend upon the nature of the epidemiological studies in which the data are being used, but it is a potential source of failed or misleading adjustment for confounding 12 that will need to be considered when the GP record is used as a source of lifestyle data.
